Clinical trial for evaluation of Ricinus communis and sodium hypochlorite as denture cleanser
Introduction
Complete denture is a potential microbial reservoir, Several studies have examined the development of microbial colonies in dentures and in the supporting soft and hard oral tissues 22, 24, 25, 28 . Species commonly found in the oral microbiota of healthy individuals can cause chronic atrophic candidiasis and systemic diseases such as bacterial endocarditis, intestinal infection, chronic obstructive pulmonary disease and aspiration pneumonia 2, 21 .
Correct denture hygiene is essential to reduce or eliminate pathogens 15, 22, 23 and establish an microbiota. Studies have shown that a combination of maintenance of denture hygiene 7, 22 .
Among chemical solutions, sodium hypochlorite (1% and 0.5% NaClO) is the most commonly used and shows good bactericidal and fungicidal properties 15, 22, 23 .
However, these solutions may adversely affect physical and mechanical properties of the denture 4, 17 .
In addition, the unpleasant taste and odor of NaClO may cause some discomfort for patients, although there aren't studies that have evaluated the extent acceptance of antiseptic solutions by denture wearers and, therefore, their usage on a regular basis could be lower than shown in short-term trials 29 . Therefore, studies using lower concentrations are needed.
The method chosen for home prosthetic care
should be effective in removing organic and inorganic debris, exhibit fungicidal and bactericidal properties, be compatible with the structural material of the prosthesis, be non-toxic to users, have low cost, and be easy to handle. Since most of the current methods used for denture hygiene do not present all these characteristics, numerous studies have protocol 2, 4, 7, 10, 16, 19, 20, [22] [23] [24] 26, 27, 29 .
The R. communis solution has been studied as a potential denture cleaner, since it acts as a detergent and has antimicrobial properties. Moreover, it does not have toxic effects on oral tissues 2, 9, [18] [19] [20] . 11, 20 . The presence of a hydroxyl group, a single point of unsaturation and a carboxyl group -three highly reactive functional groups in the ricinoleic acid present in the castor oil composition -give R. communis important oilchemical potential. It may be subjected to various chemical processes to obtain by-products used in the pharmaceutical and cosmetic industry, in the production of lubricants, polymers, biodiesel 11, 12 , and
Although a few studies have focused on the use of R. communis in complete dentures, the available results are promising 2, 4, 19, 20, 22, 23 , particularly at a concentration of 10% 10, 22, 23 . However, although controlled clinical antimicrobial properties and patient acceptability are inconclusive, and call for further investigation.
Thus, the aim of this clinical study was to evaluate the effectiveness of 10% Ricinus communis and 0.25% NaClO solution as denture cleaning agents.
The properties assessed include the ability to remove properties and patient satisfaction. Results were compared with 0.5% sodium hypochlorite and R.
communis, 0.25% sodium hypochlorite and 0.5% sodium hypochlorite denture cleansers would have the candidiasis, as well as the same antimicrobial action. . Thereafter, the researcher (P4 and P5) using a brush with neutral liquid soap. All participants received cleaned dentures at the start of the experimental period. After each experimental period, the intaglio surfaces of the photographed and analyzed, as previously described.
Candidiasis assessment
The palatal mucosa of the participants with scores at baseline, washout, and after treatments. A change from score "1" (satisfactory) to "0" (absence) and from score "3" (unsatisfactory) to "2" (regular)
was found. Table 2 shows the score movement for each solution. S3 and S1 had the highest percentages of the "improved" and "cured", being equal to 50% and 46%, respectively.
Multinomial logistic regression shows that a observed with S3 and S1. The order and sequence of
Patients' satisfaction results are show in Table   4 . In question 1, the effects of different solutions For DNA-Checkerboard hybridization results, no differences were found in the amount of total microorganism count between groups with and without candidiasis (p=0.75; Figure 4 ) or in the interaction microorganisms counts were similar after use of S1, S2, and S3 solutions and lower than S4 ( Figure 5 ). The effects of solutions on individual microorganism count are shown in Table 5 . S1 and S3 showed 
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Discussion
The association of mechanical and chemical methods have been recommended for the control of denture 7, 14, 16, 22 . The most commonly used chemical solution is NaClO, however it can cause deleterious effects to the denture when used at 1% or 0.5% concentrations 4, 17, 19, 20 . Therefore, the assessment of NaClO at lower concentrations, as well as of new chemicals, is needed to help clinicians and followed by S3. Results showed that S1, S2, and individual microbial counts of target species. All treatments were better than control (S4 12, 30 . These action mechanisms however need to be further investigated. However, the act of brushing followed by immersion in brushing found in previous studies 16 . However, from solid particles, it is not enough for eliminating microorganism from micro-irregularities of denture surfaces. Thus, the association of mechanical and chemical methods is recommended for proper denture hygiene 7, 22 . This effective association explains the dentures treated with antimicrobial solutions which, matrix.
Regarding the remission of candidiasis, the immersion in 10% R. communis and 0.25% sodium than 0.5% sodium hypochlorite. S3 solution had the best results for remission of candidiasis in 50% of Patients with and without denture stomatitis participated in this study in order to determine whether the analyzed solutions can be used for cleaning of dentures giving preventive and curative actions against candidiasis.
Results of the questionnaire showed that S1, S2, and S3 had similar patient approval than saline, rejecting the second null hypothesis. This demonstrates that the use of these solutions did not cause any inconvenience to participants, which would prostheses home care. However, this is in contrast with some studies that emphasize malodor and unpleasant taste of NaClO as one of its disadvantages.
Finally, this study reinforces that 10% R. communis and 0.25% NaClO solutions can be used as denture cleanser replacing the 0.5% NaClO as auxiliary agent for the mechanical method of brushing. Other studies should be used in addition, evaluating these solutions to reinforce their viability of use such as research on biomechanical analysis.
Conclusion
and were approved by the participants. R. communis solution and 0.25% NaClO were effective in the remission of candidiasis. 0.25% sodium hypochlorite and R. communis can be indicated as a denture cleanser.
